A Three-Dimensional Numerical Ecosystem Dynamic Model of Meizhou Bay by 庄锐锌
  
 
学校编码：10384                                分类号      密级         




硕  士  学  位  论  文 
                                           
湄洲湾三维生态动力数值模型的研究 
A Three-Dimensional Numerical Ecosystem Dynamic  
Model of Meizhou Bay  
 
 





指导教师姓名：潘伟然  副教授 
专 业  名 称：物 理 海 洋 学 
论文提交日期：2012 年 09 月 
论文答辩时间：2012 年 09 月 
   
  
答辩委员会主席：           
评    阅    人：           
 


































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




















































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                               声明人（签名）： 



























摘要 ·············································································································· I 
Abstract ···································································································· III 
第一章 绪论································································································ 1 
第一节 引言 ···········································································································1 
第二节 海洋生态系统动力学模型研究概况·······················································1 
1.2.1 海洋生态系统动力学模型的介绍 ····································································1 
1.2.2 国外研究概况 ···········································································································2 
1.2.3 国内研究概况 ···········································································································3 




1.4.1 湄洲湾物理海洋学研究 ······································································6 
1.4.2 湄洲湾生态动力学研究 ······································································7 
第五节 本文的选题依据和研究内容··································································9 
第二章 湄洲湾三维水动力模型·····························································12 
第一节 模型介绍 ·······························································································12 
2.1.1 计算区域 ····························································································12 
2.1.2 水深地形 ····························································································12 
2.1.3 基本方程 ····························································································13 
2.1.4 边界条件 ····························································································16 
2.1.5 初始条件 ····························································································17 
第二节 数值模拟的实现 ···················································································18 
2.2.1 计算参数 ····························································································18 
2.2.2 水位开边界条件 ················································································18 
2.2.3 温盐开边界条件 ················································································18 














第三节 数值模拟结果的验证 ···········································································18 
2.3.1 潮位验证 ····························································································19 
2.3.2 潮流验证 ····························································································20 
第四节 特征点潮位过程模拟 ···········································································22 
第五节 平面流场模拟结果与分析····································································23 
第六节 本章小结 ·······························································································26 
第三章 湄洲湾三维生态系统动力学模型 ············································27 
第一节 模型原理 ·······························································································27 
3.1.1无机磷酸盐 ·························································································28 
3.1.2无机氮 ·································································································29 
3.1.3 化学需氧量 ························································································31 
3.1.4 浮游植物 ····························································································32 
3.1.5 浮游动物 ····························································································34 
3.1.6 颗粒有机碳（POC）·········································································35 
3.1.7 溶解有机碳（DOC） ········································································36 
3.1.8 溶解氧 ································································································37 
第二节 湄洲湾春季 5月份生态动力学数值模拟 ············································38 
3.2.1 温度模拟 ····························································································38 
3.2.2 盐度模拟 ····························································································40 
3.2.3 生态过程模拟 ····················································································42 
3.2.4 各生态因子的模拟结果 ····································································46 
3.2.5 特征点各生态因子的时间变化过程·················································56 
第三节 湄洲湾冬季 2月份生态动力学数值模拟 ············································60 
3.3.1 温度模拟 ····························································································60 
3.3.2 盐度模拟 ····························································································61 
3.3.3 生态过程模拟 ····················································································63 
3.3.4 各生态因子的模拟结果 ····································································64 
3.3.5 特征点各生态因子的时间变化过程·················································70 














第四章 结论与展望 ·················································································75 
4.1 结论 ··············································································································75 







































Table of contents 
Abstract(Chinese) ···················································································· I 
Abstract(English) ·················································································· III 
Chapter.1 Introduction·············································································· 1 
1.1 Introduction·····································································································1 
1.2 Research overview of Marine ecosystem dynamics model··························1 
1.2.1 Introduction to Marine ecosystem dynamics model······························ 1 
1.2.2 Overview of the study in foreign countries ··········································· 2 
1.2.3 Overview of the study in the domestic·················································· 3 
1.3 General situation of the study areas······························································4 
1.3.1 Meteorology ························································································· 5 
1.3.2 Hydrology····························································································· 5 
1.4 Research progress of Marine ecosystem dynamics model in Meizhou Bay
·································································································································6 
1.4.1 Study of physical oceanography in Meizhou Bay ································· 6 
1.4.2 Study of Marine ecosystem dynamics model in Meizhou Bay·············· 7 
1.5 Reasons for topic selection and research contents of this article················9 
Chapter.2 Three-Dimensional Hydrodynamic Model Of Meizhou Bay
····················································································································12 
2.1 Introduction of the Model ············································································12 
2.1.1 Calculation area ···················································································12 
2.1.2 Water depth and topography ································································12 
2.1.3 Basic equations····················································································13 
2.1.4 Boundary conditions············································································16 
2.1.5 Initial conditions··················································································17 














2.2.1 Calculation parameters ········································································18 
2.2.2 Open boundary conditions of water level ············································18 
2.2.3 Open boundary conditions of temperature and salinity························18 
2.2.4 Initial conditions··················································································18 
2.3 Validation of numerical simulation results ·················································18 
2.3.1 Validation of tide level·········································································19 
2.3.2 Validation of current ············································································20 
2.4 Simulation of tidal level process at feature points ·····································22 
2.5 Simulation results and analysis of Planar flow field··································23 
2.6 Summary of this chapter ··············································································26 
Chapter.3 Three-Dimensional Ecosystem Dynamics Model Of 
Meizhou Bay ·····························································································27 
3.1 Principle of the model···················································································27 
3.1.1 DIP ······································································································28 
3.1.2 DIN······································································································29 




3.17 DOC ·····································································································36 
3.18 Dissolved oxygen ·················································································37 
3.2 Numerical simulation of ecosystem dynamics of Meizhou Bay during 
May in Spring······································································································38 
3.2.1 Temperature simulation ·······································································38 
3.2.2 Salinity simulation···············································································40 
3.2.3 Simulation of ecological processes ······················································42 
3.2.4 Simulation result of the various ecological factors ······························46 















3.3 Numerical simulation of ecosystem dynamics of Meizhou Bay during 
February in Winter ·····························································································60 
3.3.1 Temperature simulation ·······································································60 
3.3.2 Salinity simulation···············································································61 
3.3.3 Simulation of ecological processes ······················································63 
3.3.4 Simulation result of the various ecological factors ······························64 
3.3.5 Temporal variation of the various ecological factors at characteristic 
points············································································································70 
3.4 Summary of this chapter ··············································································73 
Chapter.4 Conclusions and prospects····················································75 
4.1 Conclusions····································································································75 












































































而升高。冬季 2月的平面分布趋势与 5月相同，垂向分布均匀。 








(6)  5 月和 2 月浮游植物生物量分布均与无机磷分布较为接近，两月的氮
磷比均较高，磷酸盐均相对不足。两月浮游动、植物生物量的分布趋势相近。 
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